Methods to determine the status of mitochondrial ATP synthase assembly.
The adenosine triphosphate (ATP) synthase (F1-F0 complex) of the mitochondrial inner membrane is responsible for making nearly all of the ATP utilized by eukaryotic organisms. The enzyme is an oligomer of more than 20 different subunits, 14 of which are essential for its catalytic activity. The other subunits function in the regulation and structure of the complex. Subunits essential for catalytic activity make up the proton pore, the bulk of the F1 headpiece, and the two stalks that physically and functionally couple the catalytic and proton-translocating activities of the ATP synthase. Saccharomyces cerevisiae provides an excellent model system for studying mutations that affect assembly of the complex because of the ability of this organism to survive on the ATP produced from fermentation in the absence of mitochondrial respiration or oxidative phosphorylation. Studies of such mutants have been instrumental in identifying novel molecular chaperones that act at discrete steps of F1-F0 assembly. Here, we describe some experimental approaches useful in assessing the status of F1-F0 assembly.